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The procedure for performing the troubleshooting is as follows:

1. Test for shorts, to vehicle ground, by measuring resistance on all lines
' which should be open. _— A

2. Apply power to each transducer and measure the output voltage. This will
reveal most shorts or opens in bridge-type transducers and related
harnessing. '

3. Test for overvoltages on all the five volt lines by measuring the voltage
on the five volt input lines with respect to battery ground.

4. Test fcr voltages on ground pbtential lines by measuring the voltage on
the ground and shield lines with respect to vehicle ground.

5. If any of the above are detected it will be necessary to isolate the
problem by tracing through the harness, disconnecting any connectors that
are present. The mechanic will need to have to have a wiring diagram in
the vehicle maintenance manual. It should be noted that the power pack
may need to be pulled in order for the mechanic to access some faulty
component(s). .

Certain types of transducers must be tested by a different procedure from that
above.

Vehicle-powered bridge-type transducers may have power applied whenever the vehicle
power switch is on. This switch must be off in order to make resistance
measurements. If the transducer has power applied to it at all times, then
resistance measurements cannot be made. A short however, can be detected by making
voltage measurements. In general, the application of the above troubleshooting
techniques can be made to all vehicles/equipment equipped with a DCA. However,
modifications should be made on a vehicle to vehicle basis.

Differential pressure transducers consist of switches that are activated by the
position of a piston. These can be tested for ground shorts. If a switch is
normally open, then it can be tested for shorted contacts. If-it is normally
closed, it can be tested for open contacts.

The current shunt transducer and it's supportive harnessing can be tested for
functionality by cranking the engine and measuring the voltage across the shunt.
Like the other electrical test points visual inspection can also be made.

In many cases the user can run the DCA test for the test point that is being
evaluated for functionality prior to performing the above troubieshooting tests.
The result of running the applicable DCA test would then dictate what further
testing would be required. For example, Test 80 or 71 could be performed to check
on the functionality of the shunt; Test 67 to see if the test point is tied to the
batteries (if Test 67 was battery voltage) etc.

The Field Breakout Box connected to the DCA connector in the vehicle allows the
STE/ICE-R VTM test probes to be connected to any line. Access to the lines are
banana jacks. Additionally, it would provide a switch which would activate the
12 volt reference to power the transducers when desired, protection circuitry for
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the 12 volt reference, and power terminals for powering the VIM utilizing the TK
power cable. On those vehicles where power to the DCA connector is terminated with
the master power switch the VM will be directly connected to the batteries using
the TK power cable.

The general fault isolation flowchart-for checkout and isolation of DCA harness
faults at the Factory and Direct Support is shown in Figure 7-2. The fault
tsolation flowchart at-the Organizational level is shown in Figure 7-3. All or
some of these tests will be performed as dictated by the confidence test and/or
.9.9.9.9 message that are displayed while operating the STE/ICE-R VTM when
connected to a DCA.
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Figure 7-2. DCA Harness Fault Isolation Flowchart Factory and Direct Support
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Figure 7-3. DCA Harness Fault Isolation Flowchart Organizational
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APPENDIX A

This appendix contains two major sections. The first section contains two tables.
The first table shows the breakdown of all DCA classes. The second table lists all
of the vehicles supported by STE/ICE-R and their DCA classes. The final section
1ists all 13 DCA specifications and ten skeletal schematics.

Using these two major sections you should be able to choose your DCA class.



DCA Class
Number

Table A-1. DCA General Classes

General Class
of Vehicles

1

10

—— "

Vehicles with
medium sized
diesel engines

Vehicles with
large sized
diesel engines*

Vehicles with
spark ignition
spark

Engine Types

Turbocharged and non-turbocharged
engines with singie-plunger distributor
type fuel systems and turbocharged
engines with unit injector fuel systems

Non-turbocharged engines with unit
fnjector fuel systems

Cummins engines with.PT type of fuel
system (turbocharged or not)

Caterpillar and Mack engines with
multiple plunger type fuel systems
(turbocharged or not)

Turbocharged and non-turbocharged
engines with single-plunger distri-

 butor type fuel systems and multiple

air cleaners and turbocharges

Same as Class 1 above except larger
engines

Same as Class 2 above except larger
engines

Same as Class 3 above except larger
engines

Same as Class 4 above except larger
engines

Four cycle, four cylinder engines such as
M151A2 with standard Zé-voTt milftary-
jgnition system

Four cycle, six cylinder engines with
standard 24-volt ignition system or
Chrysler type of solid state ignition
system similar to that in M880

*vehicles with (100mV/2000A) shunts

A-2
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Table A-1.

DCA Class  General Class
Number of Vehicles
n
12 Optional Second
DCA Connector
13 Optional Second
DCA Connector
14 Reserved

DCA General Classes (Cont.)

Engine Types

Four cycle, eight cylinder engines with
standard 24-volt ignition system or -
Chrysler type of solid state ignition
system similar to that in M880

Those vehicles with more test points than
can be handled with more than one DCA
connector. Provides additional voltage,
temperature, and pressure-test points.

Those vehicles with more test points than
can be handled with one DCA connector.
Provides additional voltage, temperature,
and pressure-test points.

Appendix
A-3

Table No._
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Table A-2. Vehicles/Engines Serviced by STE/ICE-R

Class

1 M35A2
M44A2

MS51

-*M998

2 M113A1
MSé1

3 M809
*LVTP7Al
*M2
.Ms
*MRLS
*M939
*M9ACE
*LAV-25

4 *M1008
5 M48AS
M60A1
6 M107
M109
*M110
*M110A1
*M110A2
*M578
*M977-M985
*D3838-
-D3858

LVTP?7
M992

Vehicles

2-1/2 Ton Truck
2-1/2 Ton Truck

Armored Recon Airborne
Assault Vehicle

HMMWV-High Mobility Multi-
Purpose Wheeled Vehicle

Armored Personnel Carrier
1-1/4 Ton Truck

§ Ton Truck 6 x 6

USMC Amphib. Assault Veh.
Infantry Fighting Veh.
Cavalry Fighting Veh.
Rocket System Vehicle
2-1/2 Ton Truck

Armored Dozer Scraper
Light Armored Vehicle

CUCV-Commercial
Utility Vehicle

Medium Tank
Main Battle Tank

Self-Propelled Field
Artiliery Gun
Self-Propelled Medium
Howitzer
Self-Propelled Heavy
Howitzer

Self Propelled Heavy
Howitzer

Self Propelled Heavy
Howit2zer

Field Tracked Light
Armored Recovery Veh.
HEMTT,10 Ton Truck 8x8
Dragon Wagon (Marines)
10 Ton Truck 8x8

USMC Personnel Carrier
FAASV

*0CAs standard or planned for these vehicles.

A-4

Engine

Continental LD(T)-465
Continental LD(T)-465

Detroit Diesel 6V-53T

6.2L Detroit Diesel (L6)

Detroit Diesel 6V-53
Detroit Diesel 3-53 -

Cummins NHC-250
Cummins V7-903
Cummins VT-903
Cummins VT-903
Cummins VT-903
Cummins NHC-250
Cummins VT-903
Detroit Diesel 6V-53T

6.2L Detroit Diesel
(HOY (L&)

Continental AVDS-1790
Cont1nental AVDS-1790

Detroit Diesel 8V-71T
Detroit Diesel 8V-71T
Detroit Diesel 8V-71T
Detroit Diesel 8V-71T
Detroit Diesel 8V-T1T
Detroit Diesel 8V-71T

Oshkosh 8V-92TTA
Detroit Diesel 6V-92T

Detroit Diesel 8V-53T
Detroit Diesel 8V-71T

<
—
o

NN

21

13
16
16
16
19
24
29

23

10
11
10
10
10
10
18

14



10

1

12

13

14

Table A-2.

MI123A1C
*M915
*M915A1

M520
*M1001
*M1002
*M1013
*M1014

*MI51A2

M880

*LVTP7AY
*M2

*M3
*MLRS

Reserved

- Vehicles

10 Ton Truck 6 x 6
10 Ton Truck, Tractor
10 Ton Truck, Tractor

10 Ton Cargo Truck (GOER)
10 Ton Truck 8 x 8

10 Ton Wrecker 8 x 8

10 Ton Truck 8 x 8

10 Ton Truck 8 x 8 -

174 Ton Truck (Jeep)
1-1/4 Ton Truck, Comm.

USMC Amphib. Assault Veh.
Infantry Fighting vehicle
Cavalry Fighting Vehicle
Rocket System Vehicle

*DCAs standard or planned for these vehicles.

Vehicles/Engines Serviced by STE/ICE-R (Cont.)

Engine

Cummins V8-300
Cummins NHT 400
Cummins 400

Caterpillar D333C
M.A.N. D 2840 MFG
M.A.N. D 2840 MFG
M.A.N. D 2840 MFG
M.A.N. D 2840 MFG

Army L14)
Chrysler 318

Cummins VT-903
Cummins VT-903
Cummins VT-903
Cummins VT-903

<
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APPENDIX B

This appendix is broken down into two major sections, Control Functions and DCA
test descriptions.

Control Functions are uséd to change the way a measurement is displayed or run.
Each of the six functions is described and typical application given. Also in this
section the possible error messages that could occur in the running of any of the
control functions or generic tests are defined.

The second section contains all of the DCA generic test descriptions. This section
will be very helpful if you are customizing one of the standard DCAs. For each
test you are given all of the information you will need to properly implement the
test. You are given the generic transfer function plus the applicable DCAs and
applicabie control functions you will need if you are going to implement this

test. Also given is the typical application of the test in the standard DCA.

On tests where an offset is expected, the typical limits are given. If you are
customizing a test your offset should be the offset of the transducer, which will
be expressed in the units of measurement (psi, deg F), plus the offset of the VM,
which is plus or minus 1.

The TEST PROCEDURE section is given so that you may properly run the given test
using the VIM. The step by step procedure as given is very generic and will have
to be modified for your application.

There are four tests, 72,73,74,75, which have no generic use. The VIM uses the
information on pins V-W and X-Y to determine all of the applicable first peak
information. Therefore these tests may be used only for these purposes.

Finally, at the end of this section two examples of tests from the HMMWV (High

Mobility Multipurpose Wheeled Vehicle) are given. Notice how the information from
the generic test descriptions was transformed into the HMMWV test descriptions.
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CONTROL FUNCTIONS -
A. USING CONTROL FUNCTIONS

Control functions change the way a measurement is displayed or run. There are six
control functions.

01 Display RPM with next measurement.

02 Display minimum value of next measurement.

03 Digpléy maximum value of next measurement.

04 Display peak-to-peak value of next measurement.
05 SI full power simulation.

06 Display two measurements.

The control functions available for each test are in the generic test
descriptions. Control functions can be used together except as indicated in the
control function description.._

By combining control functions, for example, you can display maximum battery
voltage, alternating with speed under full power simulation. The control function
test numbers can be entered in any order prior to entering the measurement test
number. The exceptions are 02, 03, 04, and 06, of which, only the last one entered
will be active.

The steps taken to use a control function are:

1. Check generic test descriptions to see if control functions can be used
for the measurement.

2. Perform offset test (if required).

3. Enter any control functions that are desired. VIM will display Con after
each entry.

-

4. Perform desired measurement.
B. DISPLAY RPM WITH NEXT MEASUREMENT #O1

This function causes the VTM display to alternate between the test that was entered
and a measurement of engine speed. This is useful when a measurement is to be made
at a particular engine speed. If the VTM is not powered through a DCA, then it
must have an ignition adapter cable or pulse tachometer attached.

C. DISPLAY MINIMUM VALUE OF MEASUREMENT FUNCTION #02

This function causes the VIM to_display the lowest value measured during a test.
It is useful when the lowest value of a measurement is needed; for exampie, when
looking for the lowest manifold vacuum on a spark ignition engine.

al
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D. DISPLAY MAXIMUM VALUE OF MEASUREMENT FUNCTION #03

This function causes the VIM to display the highest value measured during a test.
It is useful when the greatest value of a measurement is needed; for example, when
measuring cylinder pressure.

E. DISPLAY PEAK-TO-PEAK VALUE OF NEXT MEASUREMENT FUNCTION #04

This function causes the VIM to display the difference between the highest value
and the lowest value measured between display changes during a test. The
peak-to-peak control functions can be used with the dwell measurement to determine
dwell difference between the tam ilobes.

F. SPARK IGNITION FULL POWER SIMULATION FUNCTION #05

This function allows the user to simulate full power operation on spark ignition
engines while making measurements (maximum fuel flow without maximum engine
speed). The SI full power simulation will continue until the vehicle throttle is

released.
G. DISPLAY TWO MEASUREMENTS FUNCTION #06

This function allows the user to make two general measurements at the same time.
The control function causes the VIM display to alternate between the results of the
first measurement and the results of the second measurement. As an example, this
control function can be used to measure pressure versus current to adjust by-pass
valves and main pumps on motor generators and cranes. It can also be used to
determine the proper operation of charging systems by measuring battery voltage
versus battery current. '
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CONTROL FUNCTION DESCRIPTIONS

DISPLAY RPM WITH NEXT MEASUREMENT TEST #0!

Description: , Pre-Test Procedures:
This procedure causes the VIM to display Procedure
engine rpm while performing another
measurement. The display will alternate Run confidence test
between the rpm value and the measurement Perform offset tests
value. Entering test 01 into the VIM Enter VID (SI engine only)
causes this function to be applied to the or
next test entered. Enter number of cylinders
- (SI engine only)
Typical Applications: ' B Possible Error Messages:
Check alternator/generator output at a E014 Incorrect number of cylinders
prescribed RPM. cylinders entered ;
Check fuel pressure at a prescribed RPM. . Control Functions:

02, 03, 04, 05

DISPLAY MINIMUM VALUE OF NEXT MEASUREMENT TEST #02

Description: . ’ Pre-Test Procedures:
This procedure causes the VIM to display Procedure

lowest value measured during a test.

Entering test 02 into the VIM causes this Run confidence test
causes this function to be applied to the "—Perform offset tests

next test entered.
Control Functions:

Compatible with 01, 05
Typical Applications: Overrides 03, 04, 06

Measure Towest manffold vacuum orn ST emgtme.
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